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PROBLEM TO BE SOLVED: To quickly and stably start a 
fuel cell device by supplying heating Gquid water to a 
ftiel cell, when temperature is low, particularly even if 
it is below zero degree Centigrade. 

SOLUTION: This fuel ceil device is provided with a water 
supply means for passing ccoOng water, in an oxygen 
pole passage of the fuel cell as a heat medium in a 
liquid condition and a circulation system for cooling 
water, including a water tank 40 recovering and storing 
cooling water. The water tank consists of a main tank 
401 and a tank 402 for freezing, having smaller capacity 
than that of the main tank, and a heating means 47 is 
arranged in the tank for freezing. Since the fuel cell 
is heated in a Gquid condition and heating of small 
capacity water or keeping it warm is sufficient, when 
the temperature is low, quick start can be realized. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A starting method of a fuel cell device making an oxygen pole passage of a fuel cell 
electrode carry out conduction of the water beforehand maintained at a state where it does not 
freeze in advance of supply of hydrogen fuel at the time of starting of a fuel cell device in 
freezing point atmosphere. 

[Claim 2]A starting method of the fuel cell device according to claim 1 maintained by storage to 
a heat insulation container in which temperature control of a state of said water where it does 
not freeze is possible. 

[Claim 3]An oxygen pole passage which faced a gas diffusion layer of said oxygen pole in a fuel 
cell device provided with an oxygen pole and a fuel electrode, A liquid supply means which 
supplies a heat transfer medium to the downstream in the liquefied state from the upstream of 
oxygen supply of this oxygen pole passage, A fuel cell device provided with a heating method 
which heats a liquid which this liquid supply means supplies, a judging means which judges 
existence of the necessity for heating of said fuel cell, and a heating control means which heats 
a liquid by said heating method when the necessity for heating is judged by this judging means. 
[Claim 4]In a fuel cell device which equipped an oxygen pole passage of a fuel cell cell with the 
circulatory system of cooling water containing a water supplying means which passes cooling 
water in the state of a liquid, and a water tank which collects and stores said cooling water and 
with which a heating method was provided in said water tank, A fuel cell device, wherein said 
water tank comprised a tank for freezing of small capacity from a main tank and this main tank 
and said heating method has been arranged on this tank for freezing. 
[Claim 5]The fuel cell device according to claim 4 with which said tank for freezing was 
separated from a main tank by partition which divides inside of a water tank. 
[Claim 6]The fuel cell device according to claim 4 or 5 which comprises a tank which carried out 
mutually-independent [ of said main tank and the tank for freezing ]. 

[Claim 7]The fuel cell device according to claim 6 with which said tank for freezing was made 
into a thermal protection structure. 

[Claim 8]A fuel cell device of Claims 4-7 given in any 1 clause with which said tank for freezing 
has been arranged downstream from said main tank. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]Especially this invention relates to the supply technology of the cooling 
water in the fuel cell which takes the form which water-cools the oxygen pole side directly about 
a fuel cell device and a starting method for the same. 
[0002] 

[Description of the Prior Art]There is a thing using a polymer solid-electrolyte membrane as one 
form of a fuel cell. In the fuel cell of such a form, a polymer solid-electrolyte membrane is 
pinched between the fuel electrode and oxygen pole which constitute an electrode, and the 
reaction layer which includes a catalyst between an oxygen pole and an electrolyte membrane 
intervenes. In a fuel cell, the fuel gas represented with hydrogen at the fuel electrode side, and 
the oxidizing gas represented with air at the oxygen pole side by supplying, respectively. The 
hydrogen ion obtained by the fuel electrode side moves the inside of the electrolyte membrane 
having contained moisture to the oxygen pole side, the electron obtained by the fuel electrode 
side moves to the oxygen pole side through external load, and the electromotive force over 
external load is acquired by advance of electrochemical reaction which reacts to oxygen in 
oxidizing gas and generates water. 

[0003]In order that the heat generated in the oxygen pole side may evaporate moisture and may 
dull movement of a hydrogen ion on the occasion of such a reaction, it is important for cooling 
the oxygen pole side efficiently heightening the electric generating capacity of a fuel cell. From 
this, conventionally, the slot for cooling is provided in a fuel cell separator, this slot is connected 
to the circuit of cooling water, and there is technology which cools a fuel cell cell with the 
cooling water which flows through a slot. However, if such cooling construction is taken, 
enlargement of equipment will not be avoided from leading about of piping of a cooling system, 
etc. Then, an applicant is putting on the flow of a supply air and supplying cooling water to the 
oxygen pole side of a fuel cell cell, and has proposed the technology which loses the water 
supply piping in the case which accommodates a battery cell, and miniaturizes equipment in 
JP,H1 1-317236.A. In this technology, the cell of composition of having pinched the electrolyte 
membrane with the oxygen pole and the fuel electrode was made into the piled-up stack, and the 
composition which makes the air sent to the slot which passes along this cell stack from a 
blower fan mix water, and is supplied is taken. 
[0004] 

[Problem to be solved by the invention]By the way, at the time of the low temperature starting 
of a fuel cell device, we are anxious about freezing the cooling water supplied as mentioned 
above because it remains into a cell stack portion, delaying start up of a fuel cell, or becoming 
the hindrance of start up. At the time of low temperature, in order to raise cell temperature 
promptly since an output becomes low until cell temperature rises since the power efficiency of 
a fuel cell cell is bad, heating which uses the warmed cooling water as a heat transfer medium is 
effective. When conventional technology is seen from the field of the quick start up at the time 
of such low temperature, there are some which heat and circulate cooling water in a tank, but 
warming a lot of whole cooling water by this form takes time, and the **** electric power which 
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heating of water takes also increases. We are anxious about early circulation being barred by 
freezing of the circuit of this side which reaches a cell. Although the example using an antifreeze 
solution is also in cooling water, cooling water cannot be used for the rising means of cell 
temperature in this case. Although there are some which take the form which mixes the steam 
which heated and obtained water as another example to the air to supply, and is supplied to a 
fuel cell, since the density of a refrigerant, specific heat, and thermal conductivity are low 
compared with liquid water supply, rapid heating is not expectable in this case. 
[0005]Then, an object [ with supply of heating liquid water to a fuel cell ] also especially in the 
freezing point of this invention is to enable stabilized starting whose fuel cell device was quick at 
the time of low temperature. 
[0006] 

[Means for solving problem]The aforementioned purpose is attained in advance of supply of 
hydrogen fuel by a method to which an oxygen pole passage of a fuel cell electrode is made to 
carry out conduction of the water beforehand maintained at a state where it does not freeze at 
the time of starting of a fuel cell device in freezing point atmosphere. 
[0007]As for a state of water where it does not freeze, in an aforementioned method, it is 
effective to be maintained by storage to a heat insulation container in which temperature control 
is possible. 

[0008]In a fuel cell device with which the aforementioned purpose was provided with an oxygen 
pole and a fuel electrode, An oxygen pole passage facing a gas diffusion layer of said oxygen 
pole, and a liquid supply means which supplies a heat transfer medium to the downstream in the 
liquefied state from the upstream of oxygen supply of this oxygen pole passage, It is attained by 
composition provided with a heating method which heats a liquid which this liquid supply means 
supplies, a judging means which judges existence of the necessity for heating of said fuel cell, 
and a heating control means which heats a liquid by said heating method when the necessity for 
heating is judged by this judging means. 

[0009]As more concrete composition for the aforementioned purpose achievement, In a fuel cell 
device which equipped an oxygen pole passage of a fuel cell cell with the circulatory system of 
cooling water containing a water supplying means which passes cooling water in the state of a 
liquid, and a water tank which collects and stores said cooling water and with which a heating 
method was provided in said water tank, As for said water tank, it is effective to take 
composition which comprises a tank for freezing of small capacity and by which said heating 
method has been arranged on this tank for freezing from a main tank and this main tank. 
[0010]In the aforementioned composition, a tank for freezing can be considered as a main tank 
and separated composition by the partition which divides inside of a water tank. 
[001 1]Or as for a main tank and a tank for freezing, in the aforementioned composition, it is also 
effective to constitute from a tank which carried out mutually-independent. 

[0012]In the aforementioned composition, if a tank for freezing is made into a thermal protection 
structure, it is still more effective. 

[0013]As for a tank for freezing, in said one of composition, it is also effective to take 

composition arranged downstream from a main tank. 

[0014] 

[Function and Effect of the Invention]In said composition according to claim 1, by supply of 
direct unfrozen water to the oxygen pole where water is usually sometimes supplied, since an 
electrode can be promptly warmed with the heat transfer from liquefied water with big calorific 
capacity, starting in the freezing point atmosphere of a fuel cell device can be quickened. 
[0015]Since the temperature fall of water will be prevented by the adiathermancy of a container 
if it has the composition according to claim 2, energy expenditure, such as power consumption 
for container internal temperature degree control, can be held down. 

[0016]Next, in the composition according to claim 3, heating the heat transfer medium supplied 
to the oxygen pole passage of a fuel cell in the state of a liquid according to the existence of the 
necessity for heating of a fuel cell can maintain the temperature conditions of a fuel cell at the 
always optimal state. Therefore, by supply by the liquid state to the oxygen pole passage of the 
heat transfer medium heated also at the time of low temperature, with the heat transfer from the 
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shape of liquid with big calorific capacity, since an electrode can be warmed promptly, starting of 
a fuel cell device can be quickened. 

[0017]Next, in the composition according to claim 4, by supply of direct unfrozen water to the 
oxygen pole passage of a fuel cell cell, since an electrode can be promptly warmed with the heat 
transfer from liquefied water with big calorific capacity, starting of a fuel cell device can be 
quickened. And since it is sufficient to heat a small amount of water to the amount of water of 
the whole water tank, starting can be combined with speeding up and energy expenditure for 
heating can be lessened. 

[001 8]If it has the composition according to claim 5, since it is not necessary to increase the 
capacity of the whole tank, shortening the time which heating of cooling water takes, 
enlargement of equipment can be prevented. 

[0019]Since it moreover is not necessary to become employable [ the insulation structure of 
only this tank ] and to make it increase especially as capacity of the whole water tank by making 
the tank for freezing into another structure if it has the composition according to claim 6, 
enlargement of equipment is also avoidable. 

[0020]since [ and ] cooking time will become unnecessary since the cooling water for heating is 
kept warm or it will be shortened, if it has the composition according to claim 7 — starting of a 
fuel cell device — it becomes much more reducible [ speeding up and energy expenditure ]. 
[0021]Since it will switch to supply of cooling water naturally after supply of warm water by the 
physical relationship between tanks if it has the composition according to claim 8, the change 
control to operation is usually simplified from starting operation. 
[0022] 

[Mode for carrying out the invention]Hereafter, the embodiment of this invention is described 
with reference to Drawings. Drawing 1 shows the system configuration of the fuel cell device 
concerning one embodiment of this invention. This equipment The fuel cell cell stack (in 
explanation of an embodiment, it is written as a cell stack) 1, It comprises the water supply 
system 4 which mainly supplies the water for cooling to each part of the fuel supply system 2 
which supplies hydrogen as fuel to the cell stack 1, the air supply system 3 which similarly 
supplies the air as oxidizing gas to the cell stack 1, and the system containing the cell stack 1. 
[0023]The cell stack 1 is constituted as a stack which carried out the lamination set of much 
cell modules. Each cell modules are considered as the composition which pinched further what 
pinched the solid polymer electrolyte 11 in the fuel electrode 12 and the oxygen pole 13 with the 
separators 14 and 15 of carbon black at drawing 2 , as a type section shows. In the side which 
faces the fuel electrode 12 of the separator 14. The hole 14a which penetrates a separator to 
the thickness direction is made into induction, the hydrogen gas introduction groove 14b of a 
large number prolonged in the direction which is connected and intersects it is formed, and the 
air introducing groove 15a of a large number which make the edge of a separator induction is 
formed in the side which faces the oxygen pole 1 3 of the separator 1 5. Each tabular cell modules 
which consist of such composition turn the air introducing groove 1 5a to a sliding direction, 
divide it into two or more blocks with the form which the board thickness direction was made to 
laminate where a board is stood, and accommodation arrangement is carried out into the case as 
the seat part. [ many ] And the induction by the side of the fuel electrode 12 used as the hole 
which continues by lamination is opened for free passage by the fuel supply line H in which the 
fuel supply system 2 shown in drawing 1 carries out a postscript, and the induction by the side of 
the oxygen pole 13 is wide opened in a case as an oxygen pole passage, and is connected with 
the air feed A. 

[0024]The element 18 shown in drawing 1 by the cable addresses V and v shows a voltage 
sensor and a module-voltages sensor, and the connecting relation of the voltage sensor in said 
each block and a module-voltages sensor is made as [ show / in drawing 3 ]. That is, voltage 
sensor V is connected to the fuel electrode and oxygen pole of cell modules of block 10 both 
ends that the electromotive voltage of the whole cell modules by which series connection was 
made every block 10 should be detected. The module-voltages sensor v is connected to the fuel 
electrode and oxygen pole of both ends of each unit unit that the electromotive voltage of the 
unit unit which makes two or more cell modules 1 set should be detected. 
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[0025]The hydrogen pressure regulating valve 21 which adjusts the supply pressure to the cell 
stack 1 in the middle of the fuel supply line H which the fuel supply system 2 is constituted 
considering the hydrogen storing metal alloy to which occlusion of the hydrogen as fuel is carried 
out as the stores dept. 20, and connects this stores dept. 20 and the cell stack 1, The hydrogen 
supply electromagnetic valve 22 which controls supply interception is inserted in series. In this 
fuel supply line H, the supply route (not shown) which supplies hydrogen is further connected to 
the hydrogen storing metal alloy separately. The element 23 shown in a figure by the cable 
address P is a hydrogen original pressure sensor which measures the hydrogen original pressure 
added to the gas pressure 1, i.e., the cell stack, after pressure regulation by the hydrogen 
pressure regulating valve 21. In relation to this fuel supply system 2, the hydrogen exhaust path 
E for extracting hydrogen if needed is established in the cell stack 1, and the hydrogen solenoid 
valve for air releasing 27 for exhaust path opening and closing and the hydrogen exhaust air 
check valve 28 which prevents the sink of the open air are inserted in that middle. This hydrogen 
solenoid valve for air releasing 27 is formed that the gas which made drive intermittently and was 
detoxicated should be discharged, and for this detoxication in the exhaust path E, The catalytic 
combustion device which is not illustrated as a combustion means is allotted, and the 
composition to which catalyzed combustion of the hydrogen discharged from the cell stack 1 and 
the air introduced from the outside is carried out is taken. 

[0026]The air supply system 3 is considered as composition provided with the introducing path A 
which has arranged the air supply fan 32 which sends the open air into the cell stack 1 through 
the air manifold 33, It goes into the water condenser 60 through the duct which the air after cell 
stack 1 passage does not illustrate, and also is considered as the course emitted to the open air 
through the exhaust duct which is not illustrated. The element 19 shown in a figure by the cable 
address T is an exhaust temperature sensor which detects the temperature of the air after cell 
stack 1 passage. 

[0027]The water which the water supply system 4 supplied the water sent out by the water 
ejector 41 from this water tank 40 centering on the water tank 40 to the air manifold 33 by the 
water injection nozzle 42, and was collected and generated by the cell stack 1, It comprises a 
circuit which returns directly the water produced by condensation with the water condenser 60 
to the water tank 40. In the middle of the waterway W from the water ejector 41 which 
constitutes the supply side of a circuit to the water injection nozzle 42, the direct injection 
water solenoid valve which adjusts the injection quantity and which is not illustrated, and the 
filter for preventing **** of the nozzle 42 are inserted. The recovery side of a circuit comprises 
a waterway which returns from the cell stack 1 to the water tank 40 and which is not illustrated, 
and a waterway which returns from the water condenser 60 to the water tank 40 through the 
electromagnetic valve 43. Although a graphic display is omitted, the supply opening and water 
supply solenoid valve for supplying water to the water tank 40 are allocated separately. 
[0028]The power range system 5 of the fuel cell device comprises a lead connected with the 
motor 53 through the relay 51 and the diode 52 from the cell stack 1. In this system, as a driving 
source of incidental facilities, such as a heat transfer heater in which the air supply fan 32 of a 
fuel cell device, the fan of the water condenser 60, the water ejector 41, and the water tank 40 
carry out a postscript, and various electromagnetic valves, For the motor 53 driving-source 
reservation at the time of fuel cell device failure, the rechargeable battery 54 which consists of 
storage batteries is formed, and the rechargeable battery 54 is inserted between an output 
conductor and a ground, and is connected in parallel to the fuel cell. 

[0029]At the fuel cell system which consists of such composition, occlusion of hydrogen to a 
hydrogen storing metal alloy is performed by supply of hydrogen gas through said supply route 
which is not illustrated. Supply of the water to the water supply system 4 is performed by 
supplying water to the water tank 40 from the supply route which similarly is not illustrated. And 
in the usual power generation state, the hydrogen supply electromagnetic valve 22 is opened, 
while supplying the hydrogen which carried out occlusion to the hydrogen storing metal alloy 
under pressure regulation by the hydrogen pressure regulating valve 21 to the cell stack 1, the 
air supply fan 32 is started and operation of sending air into the cell stack 1 by air manifold 33 
course is performed. By this power generation state, cooling of the cell stack 1 is performed by 
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continuation or operating the water direct injection pump 41 of the water supply system 4 
intermittently, and making water inject in the air manifold 33 from the water injection nozzle 42 if 
needed. 

[0030]The water of air and a steam state which was sent into the cell stack 1 as mentioned 
above, and was heated by the cell stack 1, After escaping from that, it is led to the water 
condenser 60, and is divided into the air and the water of condensation of a dry state, the air of 
a dry state is emitted to the open air, and the water of condensation returns to the water tank 
40 through the electromagnetic valve 43 of a release position. The water which escaped from the 
cell stack 1 while it had been liquefied returns to the water tank 40 directly. 
[0031] Drawing 4 models and shows the structure of the water tank portion of said fuel cell 
device. The water tank 40 is provided with the following. 
The direct injection water tank 401 which constitutes a main tank. 

The tank 402 for freezing which controls the circulating water temperature at the time of low 
temperature. 

The tank 402 for freezing is made into small capacity from the direct injection water tank 401, 
and the electrical heater 47 is arranged as a heating method which controls circulating water 
temperature to the inside. In this form, the tank 402 for freezing is separated from the direct 
injection water tank 401 by the partition 403 of the shape of a weir which divides the inside of 
the water tank 40. and pass the electromagnetic valve 43 (refer to drawing 1 ) in the water 
condenser 60 in the upper part of the water tank 40 — the exit of return pipe W3 of the 
connected cooling water carries out an opening, and the entrance of the feed pipe W1 caudad 
connected with the pump 41 from the electrical heater 47 of the tank 402 for freezing is carrying 
out the opening. The water level sensor 48 which detects the water level in the water tank 40 is 
arranged at the direct injection water tank 401 side, and the temperature sensor 49 as a judging 
means of the existence of the necessity for heating which supervises water temperature is 
arranged at the tank 402 side for freezing. 

[0032]Next, the start control of the fuel cell device which consists of such composition is 
explained. First, drawing 5 shows a motive main flow. Since this flow assumes mounted 
equipment, the Keown operation of the vehicles of Step S1 shall begin, and it is having hydrogen 
supply control hereafter performed at the time of the start-up space-time mind of Step S2, 
water supply control, hydrogen pressure judging control of Step S3, and start up of step S4. 
[0033] Drawing 6 shown below shows the contents of the start-up space-time mind of Step S2, 
and water supply control in detail. By this control, it is the temperature sensor 49 (refer to 
drawing 4 .) at the original step S21. About each element, the circulating water temperature in a 
tank is judged based on the information on drawing 1 and refer to drawing 4 like the following. 
The reference value in this judgment is set to 0 degreeC, and when exceeding this temperature 
standard, it performs the usual start control after Step S24. When this judgment is abortive, the 
pipe heater 47 in the tank for freezing is considered as one by Step S22, heating of cooling water 
is started, and circulating water temperature is supervised by the following step S23. These two 
steps constitute the heating control means in this invention. The criterion value in this case is 
set to 3 degreeC, for example. In this way, heating of cooling water is continued and the air 
supply to the cell stack 1 is started by one of the air supply fan 32 by Step S24 in the place 
where judgment was materialized. The following step S25 is for suspending operation, when the 
water level in the water tank supervised with the water level sensor 48 falls. Let the reference 
value of this judgment be a water level over 10% of amount of water of maximum capacity, for 
example. 

[0034]Next, a direct injection water pump is considered as one by Step S26 on condition of 
formation of the water level judgment by the aforementioned step S25, and water is injected 
from the nozzle 42 in the flow of the air supply to the cell stack 1 by previous Step S24. In this 
way, an exhaust-gas temperature is supervised for the cell stack 1 based on the detection 
temperature of the exhaust temperature sensor 19 by the following step S27 with slight warmth. 
The criterion value in this case is set to 0 degreeC, for example. Processing which makes the 
heater in the tank for freezing off by Step S28 is performed in order to switch the role of cooling 
water to the refrigerant of cooling from the heat transfer medium of warming, and subsequently 
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Step S29 is made to also halt supply of cooling water by setting a pump to OFF in the place 
where temperature judgment of Step S27 was materialized. This processing is a thing of 
sufficient amount of water, for example, the main point which supplies about 100 cc, to wet an 
electrode warming and briefly. 

[0035] In the place where the temperature conditions of the cell stack 1 were ready by the 
aforementioned control, hydrogen pressure judging control is performed next. This control shown 
in drawing 7 is a thing of main point which avoids the accident by failure of a system. In the 
original step S31 of hydrogen pressure judging control, processing which opens the hydrogen 
exhaust valve 27 for the hydrogen supply valve 22 by Step S32 to a predetermined time 
difference and within a time [ its ], and supplies hydrogen to the cell stack 1 is performed. This 
processing is for purging the air which remains to the fuel supply line H with hydrogen gas. In this 
example, this time was set as 3 seconds and this time progress is judged at the following step 

533. In this way, if time progress is checked, a hydrogen exhaust valve will be closed by Step 

534, and it will be judged whether hydrogen original pressure is in a predetermined pressure 
range with the pressure which the hydrogen original pressure sensor 23 detects at Step S35. 
When hydrogen original pressure is below a specified value (20kps) in this judgment, gas may 
have leaked by the sealing failure etc., and since an electrolyte membrane may be destroyed by a 
pressure when it is beyond a specified value (90kps), operation is suspended. If judgment of said 
step S35 is materialized, the hydrogen supply valve 22 will once be closed by Step S36. It waits 
for progress of predetermined time (in this example, it is 10 seconds) by the following step S37 

in this state. This processing is for measuring change of hydrogen pressure, while being sealed. 
After this time progress, hydrogen original pressure is judged with the pressure which a hydrogen 
original pressure sensor detects again by the following step S38. A judgment at this step is a 
judgment of whether original pressure is over predetermined pressure, and when this value has 
fallen, it can consider the possibility of leak by degradation of an electrolyte membrane besides 
the electrolysis reaction in cell modules. Then, operation is suspended also at the time of the 
failure of this judgment. In this way, after hydrogen pressure judging control finishes, it shifts to 
hydrogen supply control at the time of the next start up. 

[0036]At the time of start up, by hydrogen supply control, as shown in drawing 8 , Step S41 
opens a hydrogen supply valve, and the timer for time progress surveillance is started at the 
following step S42. Subsequently, it is judged whether Step S43 opened the hydrogen exhaust 
valve 27, and also the first voltage condition was fulfilled by the following step S44. 
[0037]Here, there is the meaning which performs first voltage conditional judgment of this step 
S44 in checking the state of a cell stack on the whole and in detail. In accordance with this 
meaning, it is considered as the first voltage condition formation by formation of all the following 
three conditions by this embodiment. 

** The conditions of the voltage > prescribed potential above-mentioned ** of the voltage > 
prescribed potential ** unit units U2-U5 of the voltage > prescribed potential ** unit unit U1 of 
the cell stack 10 mean the whole monitor, ** means the monitor of a specific cell, and ** means 
the whole detailed monitor. Therefore, the unit unit in which hydrogen cannot spread easily is 
chosen especially as the unit unit U1 from the relation on the structure of a hydrogen supply 
way (piping and hydrogen gas introduction groove of a separator). 

[0038]When this judgment is materialized in regular order, it becomes a fuel-cell-power- 
generation start by steady operation. When judgment of Step S44 is abortive, it progresses to 
time progress judgment (1 second) of Step S45, the hydrogen exhaust valve 27 is shortly closed 
by Step S46, and Step S47 performs the same judgment as previous Step S44 in this state. If 
this judgment is materialized, it will become a fuel-cell-power-generation start by steady 
operation. When this judgment is abortive, judgment whether the first voltage condition was 
fulfilled to timer judgment formation of the following step S48 is repeated. While this judgment 
has been abortive, when it goes through predetermined time (2 seconds), it returns to previous 
Step S42, and subsequent steps are repeated below. In this way, operation is suspended, when 
the timer (it is 60 seconds in this example) of Step S42 passes as it does not shift to a fuel- 
cell-power-generation start by steady operation. This timer is sufficient time to purge the air in 
a hydrogen pipeline course, and is set up as time sufficient by rash judgment to prevent 
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mistaking abnormality judgement. 

[0039]The flow shown in following drawing 9 shows the water supply flow at the time of steady 
operation. In this case, the necessity of heating of cooling water is distinguished sharply by fuel 
cell exhaust-gas-temperature judgment of the original step S51. The decision criterion in this 
case is also made into the temperature which exceeds 0 degreeC like the case of the point. 
Exhaust-gas-temperature judgment of Step S51 is abortive, and when you need heating of 
cooling water, it progresses to Step S53, the heater in a tank for freezing is considered as one, 
and it supervises the rise to the specified value of circulating water temperature by the following 
step S54. The decision criterion in this case is also made into the temperature which exceeds 3 
degreeC like the case of the point. In this way, if a rise in heat is checked, it will shift to the 2nd 
fuel cell exhaust-gas-temperature judgment by Step S55. 

[0040]On the other hand, when heating of cooling water becomes unnecessary by fuel cell 
exhaust-gas-temperature judgment of said step S51, the heater in a tank for freezing is made 
off at Step S52, and it progresses to the following step S55. In the 2nd fuel cell exhaust-gas- 
temperature judgment of Step S55, comparison with the specified value which defines the 
maximum of exhaust air is performed. Less than 50 degreeC carries out the value in this case, 
for example. When this judgment is formation, after progressing to Step S56 and considering a 
direct injection water pump as predetermined time one, processing considered as predetermined 
time OFF is performed. Predetermined time of one in this case is made into 3 seconds, for 
example, and predetermined time of OFF is made into 10 seconds. And under the conditions of 
judgment formation of said step S55, this processing is continued until stop signal input judgment 
of the following step S57 is materialized. When the 2nd fuel cell exhaust-gas-temperature 
judgment of said step S55 is abortive, Step S58 performs comparison with still higher upper limit 
temperature. Less than 70 degreeC carries out upper limit temperature in this case, for example. 
And when this judgment is formation, a direct injection water pump is considered as one by Step 
S59, and cooling water is changed into a continuous supply state. Under the conditions of the 
judgment failure of said step S55, and upper-limit-temperature judgment formation of Step S58, 
this processing is also continued until stop signal input judgment of the following step S60 is 
materialized. If stop signal input judgment is materialized, in said any case, a direct injection 
water pump will be made off by Step S61, and it will stop operation. , 
[0041]Synthetically so that said each flow may be known supply of cooling water, When an 
exhaust-gas temperature is below a freezing judgment value (OdegreeC), By one of the heater 
for freezing, make circulating water temperature higher than prescribed temperature OdegreeC), 
and it is supplied, Cooling water is considered as intermittent supply, without heating in the 
temperature requirement of less than the 1st upper limit temperature (SOdegreeC) exceeding a 
freezing judgment value (OdegreeC), In the range of less than the 2nd upper limit temperature 
(70degreeC), it is considered as continuous supply above the 1st upper limit temperature 
(50degreeC), and, in more than the 2nd upper limit temperature (70degreeC), control to suspend 
is performed. 

[0042]In this way, according to a 1st embodiment, by supply of direct unfrozen water on the 
oxygen pole 13 surface of a fuel cell cell, since an electrode can be warmed promptly, starting of 
a fuel cell device can be quickened with the heat transfer from liquefied water with big calorific 
capacity. And since it is sufficient to heat a small amount of water to the amount of water of the 
water tank 40 whole, starting can be combined with speeding up and energy expenditure for 
heating can be lessened. Since it is not necessary to increase the capacity of the water tank 40 
whole, shortening the time which heating of cooling water takes, enlargement of equipment can 
be prevented. 

[0043]Next, drawing 10 shows a 2nd embodiment that changed the composition of the water tank 
portion. In this form, the tank 402 for freezing is thoroughly separated by the partition 403 of the 
shape of a septum to the direct injection water tank 401 in the water tank 40. And water level 
sensor 48' is added with this change from the necessity of measuring separately the water level 
in the tank 402 for freezing. Feed pipe W1' for exclusive use is provided in the tank 402 for 
freezing, and let this be connection relations which join the feed pipe W1. Although the supply 
route to the tank 402 for freezing is not shown in a figure, about this supply route. It is good also 
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as a supply route by connecting the tank 402 for freezing with the direct injection water tank 
401 via the check valve which may provide the thing of tank 402 exclusive use for freezing, and 
permits only the inflow on the tank 402 for freezing from the direct injection water tank 401. 
[0044]Next, drawing 1 1 shows a 3rd embodiment that changed the composition of the water tank 
portion further. The water tank 40 is constituted from this form by the direct injection water 
tank 401 and the tank 402 for freezing which become independent thoroughly. The tank 402 for 
freezing is made into thermal protection structures, such as a double wall which made thermal 
insulation intervene in the middle, and the shape of a thermos bottle which made wall Mabe the 
vacuum, in this form. The tank 402 for freezing is considered as the in-series arrangement which 
leads to the downstream to the direct injection water tank 401. Therefore, return pipe W3 is 
connected to the upper part of the direct injection water tank 401, the direct injection water 
tank 401 and the tank 402 for freezing are connected by the communication passage W4, and the 
lower part of the tank 402 for freezing is connected to the electromagnetic valve 42 (refer to 
drawing 1 ) with the feed pipe W1. The supply route W5 of the tank 402 for freezing is good also 
as what could provide the thing for exclusive use and branched from return pipe W3. 
[0045]When taking water tank composition of such 2nd and 3rd embodiments, start-up space- 
time mind and water supply control are changed into a flow shown in drawing 1 2 . In this case, 
since a direct injection water tank and a tank for freezing become independent and the necessity 
for heating is lost after water in a tank for freezing reaches prescribed temperature, processing 
of Step S28 in a 1st embodiment is put into processing of step S28\ Although processing of 
Step S27 in a 1st embodiment is good also as remaining as it is, it is a meaning which simplifies 
processing and is transposed to timer judgment of step S27\ Since it is the same as that of a 
case of said 1st embodiment about processing of the complementary, the same step number as 
an applicable step is attached, and it replaces with explanation. 

[0046]Since it moreover is not necessary to become employable [ insulation structure of only 
this tank ] and to make it increase especially as capacity of the water tank 40 whole by making 
the tank 402 for freezing into another structure in this way according to these 2nd and 3rd 
embodiments, enlargement of equipment is also avoidable, and — since cooling water for heating 
is kept warm when taking water tank structure of a 3rd embodiment especially, cooking time 
becomes unnecessary or is shortened — starting of a fuel cell device — it becomes much more 
reducible [ speeding up and energy expenditure ]. Since it will be in a supply state from the 
direct injection water tank 401 automatically when amount of water of the tank 402 for freezing 
is used up, change control to operation is usually simplified from starting operation. 
[0047]As mentioned above, although this invention was explained in full detail with reference to 
the embodiment of form which makes a water tank collect and circulate through cooling water 
chiefly, based on the matter of a description, various changes are possible for this invention to 
Claims, without being limited to this form. For example, about the water for heating, it can also 
hold in the state where it does not circulate, as only for chill starting at a heat insulation 
container. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a system configuration figure of the fuel cell device concerning a 1st 
embodiment of this invention. 

[Drawing 2] It is a type section figure showing the structure of each cell of a fuel cell device. 
[Drawing 3] lt is a mimetic diagram showing the cell stack of a fuel cell device, and the relation of 
electromotive force. 

[Drawing 4] It is a type section figure showing the details of the water tank of a fuel cell device. 
[Drawing 5] lt is a flow chart which shows the main flow of fuel cell device starting. 
[Drawing 6] lt is a flow chart of start-up space-time mind and water supply control. 
[Drawing 7] It is a flow chart of hydrogen pressure judging control at the time of start up. 
[Drawing 8] It is a flow chart of hydrogen supply control at the time of start up. 
[Drawing 9] lt is a flow chart of water supply control at the time of steady operation. 
[Drawing 10j !t is a type section figure showing the details of the water tank of the fuel cell 
device concerning a 2nd embodiment of this invention. 

[Drawing 1 1] It is a type section figure showing the details of the water tank of the fuel cell 
device concerning a 3rd embodiment of this invention. 

[Drawing 12] It is a flow chart of the start-up space-time mind in a 2nd embodiment and a 3rd 
embodiment, and water supply control. 
[Explanations of letters or numerals] 
1 Cell stack (fuel cell cell) 
4 Water supplying means 

12 Fuel electrode 

13 Oxygen pole 

15a Air introducing groove (oxygen pole passage) 
40 Water tank 

47 Pipe heater (heating method) 

49 Temperature sensor Gudging means) 

401 Direct injection water tank (main tank) 

402 The tank for freezing (heat insulation container) 

403 Partition 

S22 and S23 Heating control means 



[Translation done.] 
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(7) 



11 



[0 04 5] C^L.fcm2&^3JliS^©7k*>5' 
t7a-K^I?nS. C ©*§£■. 

jesKtca ofca«*n«w>sjJS**J5c < & so-c. a* i n 

*Bf5»(C*jWS^f- ? 7*S 2 8©^S«> 2 

f^SZTOMiiJ^SiiltUl.^, 10 
Wftt5,t«t'. ^ f- y 7"S 2 7 ' ©2 W VflttfaCg 

[0 046] #»< Urcn602SLO*S3jlSiJi5.^{C«f: 

fc«>. ^g©^Mfb4.iiw^ciA^-c#^ 0 -eur. ft 

M8l$n. «H^«lfe«B©jg«i©-Blffl)a<bix*^¥ 
*S*^t^< O/ci*tcaSbd«j{Ci£iS7k»>^4 0 1 

a> e. ©tittttts tteztcib. i&mm&fr e> ii^as^© 

[0 047] tt±. #26SB£*6^*£*2>*tc|5i 

hk it c <D&micmms ti & c t n < . mmm 

[0 1 ] #J8HOSS 1 36te*ffiKC6*||»*W^«©5/* 



12 002-246052 
12 

[02] i^.**S?lkSffi©SH2^©«ji*^f«^»fMa 

[0 3 ] timnma&v-bfrx $ tmw.t)<Dm&* 

[04] mn^mmm<D7k * > t> <r>m-m^-tmmm 

[05] j^*4m?fe^ae»©^ -rwa- 7 □ - 

[0 6 ] temm^M. *«I&*«IP07 a-^t-hr* 
6. 

[07] >&16B$**EE*l®Wa© 7P-*+-hr* 

[08] mmn^^wm^vn-^^- h 

[09] SSSe^F*^&ftl|®© 70-ft-Ft* 

•5. 

[0io] *^©»2H«i^ss«:^s«SMai?ife^a© 

[011] *^IW©^3||S£ff5/!S(C^5^m?t6*|g© 
** > f ©t¥aB=&7nr«S»rB0-C* S. 

[012] m2 mffitim.zmsm&fmi'Ctovzttim 

1 -b^7^7 7 (^*?tk"feJU) 
4 

1 2 

1 3 i85S?& 

1 5 a £Sm\m (BtiRffilK) 
4 0 

4 7 A^yt-* (fln^fS) 
4 9 («5&f^) 
40 1 iti«7k$>^ (^-T>$>i') 
4 0 2 if &m (Wj^SS). 
40 3 ttttD 

S2 2. S2 3 AtiKt«l»¥& 



[03 ] 



[04] 



U1 



U2 



U3 



IO 



U4 



us 



L-O-J Lq-J L@_J 



401 




402 




[05] [06] 




YES 

^1 3MMB>9*fc-*OFF I 
I 



(9). ftffl 2002-246052 



CH7] 




(10) 



Vfffl 2002-246052 



[H9 



[012] 




S21 




-S22 





S23 








YES 










i 




^ 









S25 




S27' 




1 

NO 



7P> h 

(72)#§HJ§;gf JtSf IEH: F£-A(##) 5H027 AA02 BA14 BC20 CC06 KK46 

*^fS^fflK?Wffl2T@19Sl2-^ ft IML6 



